ABSTRACT -Tentaculitoidea is an extinct invertebrate group, being recorded from Ordovician to Devonian. The group is identifi ed by a small conical shell, millimetric sized, opened at one of the extremities and composed by calcium carbonate. The aim of this research is to identify Tentaculitoidea molluscs deposited in the collection of the Paleontology Laboratory, Sector of Earth Sciences, at Universidade Federal do Paraná, and also contribute to increase of knowledge concerning this fossil group. Most representative specimens were selected from 317 rock samples containing 1882 specimens. The samples came from the Ponta Grossa Formation (Early Devonian-Late Devonian), more specifi cally from the members Jaguariaíva and São Domingos. There were identifi ed fi ve genera, as Homoctenus, Seretites jaculus, Styliolina, Tentaculites and Uniconus. It was possible to conclude that, in the LabPaleo, the predominant genus is Homoctenus, and Jaguariaíva Member contains more samples with tentaculitoid than São Domingos Member, although this fact can be attributed to the sampling bias. Unfortunately, due to the poor preservation of shell, many specimens could not be identifi ed.
INTRODUCTION
Tentaculitoids are an extinct group of marine invertebrates that occur in Silurian and Devonian times. Over the past decades, they have been referred to several phyla, but with no convincing evidence. Nevertheless, there are currently two distinct ideas: i) tentaculitoids is an independent class affiliated or related to the phylum Mollusca due to the resemblance in shell morphology and wall structure (Fisher, 1962; Mendes, 1965; Blind, 1969; Ciguel, 1989; Brassel et al., 1971; Wei et al., 2012) ; ii) tentaculitoids is a close-related group of microconchids and cornulitids (Weedon, 1990 (Weedon, , 1991 Vinn & Mutvei, 2005; Vinn & Taylor, 2007; Vinn et al., 2008; Zatón & Taylor, 2009; Vinn & Mutvei, 2009; Vinn, 2010; Vinn & Zatoń, 2012) . They may share affi nities with lophophorates (Towe, 1978; Larsson, 1979) as tentaculitoids and microconchids (i.e. possible lophophorates) are very similar in their wall microstructure, including micro-lamellar layers, pseudopuncta and cross-bladed fabric.
Tentaculitoids provide a good source for biogeographic and stratigraphic studies. Alberti (1993 , cited by Wei et al., 2012 described the global distribution of several thin-walled tentaculitoid genera and species from the Lochkovian to the Eifelian. Thereafter, Wittmer & Miller (2011) analyzed the global diversity trends of tentaculitoids based on their global geographic distribution from the Ordovician to the Devonian. The use of planktonic tentaculitids for stratigraphy has resulted in the recognition of their importance for biostratigraphy. Li (2000) also presented stratigraphic correlations between tentaculitoids and conodonts. Major contributions result from the work of Alberti (1982 Alberti ( , 2000 . According to Wei et al. (2012) , tentaculitoid abundance varied noticeably during the Silurian and Devonian, which is delineated by: i) the stratigraphic distribution at the level of genus; ii) the number of associations reported; iii) the primary latitudinal range of the group for each geological age.
Amongst the fossils that occur in Ponta Grossa Formation, tentaculitoids are one of the most abundant (Bond, 2006) and occur frequently associated with each other and with other fossil groups. According to Ciguel (1989) , the class Tentaculitoidea Lyashenko (1957) (= Cricoconarida by Fisher, 1962) (Bond, 2006) members are not confi ned to a particular facies or a faunistic association. They occur both in foreshore and offshore facies. The tentaculitoids are identifi ed by a small, mm sized, conical shell and characteristic ornamentation. In South America, the group has a wide paleogeographic distribution, suggesting that the dispersion between Ordovician and Devonian was effi cient. In Paraná Basin, they occur mainly in Ponta Grossa Formation, as external and internal molds. Ciguel et al. (1987) discovered a partial preservation of a single shell of Tentaculites crotalinus in the aforementioned formation, which is unusual because no other preserved shells were published in Paraná Basin.
Tentaculitoids were abundant, especially in Early Devonian, when they attained their maximum geographic distribution (Ciguel, 1989) . The Devonian brought about three major changes amongst these organisms: a marked growth in the number of associations, a major geographical expansion, and a reshuffling of dominances among the tentaculitoid genera with the emergence of dacryoconarids and homoctenids. The Late Devonian tentaculitoids show a notable decrease in geographic extent and number of associations, followed by a progressive decline until their extinction in the Famennian (Wei et al., 2012) . Richest records of Devonian tentaculitoids are related to sea transgressions followed by regressions; such events are usually global in nature (Bosetti et al., 2011) .
The stratigraphic scheme adopted here was proposed by Milani et al. (1994 Milani et al. ( , 2007 and was selected because studied material has been catalogued following those authors. Nevertheless, Grahn et al. (2010) , based on integrated palynological age determination, proposes the change of São Domingos Member to the Formation rank and the extinction of the Jaguariaíva Member, keeping the stratigraphic interval named as Lower Ponta Grossa Formation.
In Ponta Grossa Formation, from Paraná Basin, seven different genera were identifi ed by Ciguel (1989 ): Tentaculites, Styliolina, Seretites, Uniconus, Homoctenus, Paranowakia, Vmitriella. Azevedo-Soares (1999 made a systematic revision of the Tentaculitoidea's Class from the Ponta Grossa Formation. However, only two specimens were identifi ed: Tentaculites crotalinus and T. jaculus, due to their unsatisfactory preservation as incomplete molds. Additionally, there are some peculiarities in the Malvinocaffric Realm, as the environment imposed a low taxonomic diversity in the marine fauna. This state differs from the more diversifi ed and richer carbonate provinces that occur in the northern hemisphere, where the carbonate rocks allowed a better preservation of the tentaculitoids, enabling detail study of the shell morphology. Such detailed study is not possible in case of the shale and mudstone samples from Ponta Grossa Formation, since they are extremely poorly preserved.
Although the specimens studied here are also poorly preserved, they could be classifi ed following Ciguel (1989) .
Through the analysis and classifi cation of the tentaculitoids specimens deposited in the collection of the Paleontology Laboratory, Universidade Federal do Paraná, we have obtained results concerning the generic distribution of these organisms on the Ponta Grossa Formation.
MATERIAL AND METHODS
The fossils were analyzed as they were deposited in the collection, without further preparation. Each fossil was described using a stereomicroscope (Olympus SZ40) under several magnifi cations, in order to observe ornamentation details, morphotype and shell's mold morphology. The laboratory procedures are based on Ciguel (1989) , Schenk & McMasters (1956) , Simpson (1962) , Raup & Stanley (1978) , Ljaschenko (1955) and Hajlasz (1967) , as follows: (i) selection of the samples in the collection based on the state of preservation; (ii) identifi cation of taxa; (iii) interpretation and (iv) conclusions about affi nities and/ or differences. All tentaculitoid samples deposited in the Collection of the Paleontology Laboratory (LabPaleo), Earth Sciences Department, Universidade Federal do Paraná (UFPR) were described, containing 317 samples and 1882 specimens that came from different outcrops of the Ponta Grossa Formation (Eodevonian-Neodevonian), Jaguariaíva and São Domingos members (Figure 1 ). These samples were analyzed and classifi ed; the most representative specimens of each genus were selected, photographed and described. Each described sample was registered on a spreadsheet, according to their registration number (UFPR 0000 PI), genus and number of specimens per sample. UFPR stands for the institution where the materials were deposited and PI means Invertebrate Paleontology. The samples used for comparison where registered as NR 000, considering the registration applied to didactic collection. Unfortunately, different student groups collected the studied material during several trips to the fi eld and without stratigraphic data, precluding advanced stratigraphic studies. The samples came from three different outcrops from the Ponta Grossa Formation, as follow: Rio Caniú outcrop (Ponta Grossa: Palmeira road, PR 151, km 365,5, coordinates 25º18'48"S, 49º39'26"W); Aeroporto Sant´Ana outcrop (Ponta Grossa: Palmeira road, PR 151, viaduct over railroad, coordinates 25º10'48"S, 50º08'47"W) and Jaguariaíva outcrop (Jaguariaíva: Arapoti railroad, between km 0,5 and 6,2, coordinates 24º14'50"S, 49º43'18"W) (Azevedo et al., 2002) .
RESULTS
In this study we were able to identify five genera: Tentaculites, Homoctenus, Uniconus, Styliolina and Seretites (Figure 2 ). All the samples (1882 studied specimens) were classifi ed and grouped in the Appendix 1. The description of the most representative specimens as well as their pictures and drawings are stated below. FREGATTO & VEGA -DEVONIAN TENTACULITOIDEA OF PONTA GROSSA FORMATION From the 1882 studied specimens, 171 belong to the genus Tentaculites. Figure 3A) , UFPR 0113 PI ( Figure  3B ) and UFPR 0112 PI ( Figure 3C ). Outcrop. Jaguariaíva, Jaguariaíva Member. UFPR 0112 PI is from an unspecifi ed outcrop. Description. conic shells, ornamented with transversal rings, with a wispy uniform thickening. The external mold is preserved. Inter-ring area formed by microrings, which can be better observed with a stereomicroscope. The inter-ring spaces are deep, tenuously concave, with maximum length of 0.5 mm. The most notable feature of the genus is the presence of microrings in the inter-ring zone, which is confi rmed by Fisher (1962) and Ciguel (1989) . Specifi c characteristics. UFPR 0111 PI: maximum length =18 mm; maximum diameter = 2.5 mm; 9-14 perpendicular rings per 4 mm. UFPR 0113 PI: maximum length = 11 mm; maximum diameter = 1.5 mm; 10-11 rings per 4 mm. UFPR 0112 PI: maximum length = 16 mm; maximum diameter= 1.9 mm; 7-8 rings per 4 mm.
Material. UFPR 0111 PI (

Seretites Lyashenko, 1969
Seretites jaculus Clarke, 1913 ( Figure 3D) Material. Three specimens. UFPR 0114 PI ( Figure 3D ). Outcrop. Aeroporto Sant'Ana, São Domingos Member. Description. Conical shell, ornated with symmetrical, rounded, expressionless and similar transversal rings only in the proximal zone and in the middle zone. The external mold is preserved. Maximum length= 25 mm; maximum diameter = 2.7 mm; 16 rings per 4 mm. Inter-ring spaces: inconstant length, shallow, tenuously concave to fl at, maximum length = 0.3 mm. The shell has a conical and abrupt intial chamber, the rings abruptly arise on the late third part of the shell. The most notable feature of the genus is a half smooth and half ornamented shell, which is confi rmed by Ciguel (1989) .
Order HOMOCTENIDA Boucek, 1964 Family HOMOCTENIDAE Lyashenko, 1955 Homoctenus Lyashenko, 1955 ( Figures 3E,F) Material. 213 specimens. UFPR 0115 PI ( Figure 3E ) and UFPR 0125 PI ( Figure 3F ). Outcrop. Jaguariaíva, Jaguariaíva Member. Description. Conical shells, straight, ornated with symmetrical, angular, well developed and similar transversal rings increasing in size proportionally with growth. Only the external molds are preserved. Microrings can be observed in the proximal part of the shell. Both shells present a conical and abrupt intial chamber. The most notable feature of the genus is the pronounced and angular shell's rings with large concavities between them, which is confi rmed by Fisher (1962) and Ciguel (1989) . Fisher (1962) and Ciguel et al. (1984) . No scale.
Order TENTACULITOIDEA Ljaschenko, 1957 Family TENTACULITOIDAE Walcott, 1886 Tentaculites Schlotheim, 1820 ( Figures 3A-C) 
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Specifi c characteristics. UFPR 0115 PI: maximum length = 25 mm; maximum diameter= 2.3 mm; 6-7 rings per 4 mm; maximum inter-ring length= 1.6 mm. UFPR 0125 PI: maximum length= 14 mm; maximum diameter= 1 mm; 16-17 rings per 4 mm; maximum inter-ring length = 0.2 mm.
Family UNICONIDAE Lyashenko, 1955
Uniconus Lyashenko, 1955 ( Figure 3G) Material. 66 specimens. UFPR 0116 PI ( Figure 3G ). Outcrop. Aeroporto Sant'Ana, São Domingos Member. Description. Small conical shell, with pyritization in the proximal zone, which caused the poor preservation of the ornamentation. The shell is straight, ornated with asymmetrical, angular, well-developed and similar transversal rings, which increase in size proportionally with shell growth. The internal mold is preserved. Maximum length= 11 mm; maximum diameter= 1.3 mm; 19 rings per 4 mm; maximum inter-ring length= 0.3 mm, the spaces are smooth and regularly spaced. The most notable feature of the genus is the shell's asymmetrical rings with extremities oriented towards the proximal zone, which is confi rmed by Fisher (1962) and Ciguel (1989) .
Order DACRYOCONARIDA Fisher, 1962 Family STYLIOLINIDAE Grabau, 1912 Styliolina Karpinsky, 1884 ( Figure 3H ) Figure 3H ). Outcrop. Unidentifi ed, from Ponta Grossa Formation. Description. Conical shell, straight and smooth. The external mold is preserved. Maximum length= 20 mm; maximum diameter= 2.2 mm. The intial chamber has a droplet shape and an abrupt apex. The most notable feature of the genus is the absence of shell's ornamentation, which is confi rmed by Fisher (1962) and Ciguel (1989) .
DISCUSSION
The description of samples allowed the identifi cation of some taphonomic aspects. Since the classifi cation of those organisms is based on the shell's ornamentation, it is necessary to have a satisfactory preservation to properly identify them.
Some specimens have a completely smooth shell due to weathering. Such cases can easily cause confusion because some genera like Styliolina, characterized by the absence of rings. Therefore, for a correct identifi cation, is necessary to look for transverse strias in the shell's external mold. The same applies to partial external molds or fragmented shells, because the preservation of only a proximal zone from an external mold that contains for example macro and micro rings could be identifi ed as Homoctenus or Seretites jaculus, very distinct genus when the individuals are completely preserved.
In the universe of 1882 samples, 1438 could not be identifi ed due to fragmented shells and high abrasion levels. Some samples are pyritized (Figure 4) , and although such mineralization preserves the external and internal molds, the ornamentation can not be observed, which precludes the correct sample identifi cation. Some shells are longitudinally fractured at the middle zone, probably due to the sediment compression and diagenesis ( Figure 5 ). Such fractures can easily be confused with the longitudinal stria, as these belongs to the original morphology of many tentaculitoids. Azevedo-Soares (1999) concluded that most of the specimens from Ponta Grossa Formation do not show a preferential paleodirection of water fl ow, except for the specimens from Jaguariaíva Member. However, occurrences of tentaculitoid groups have been observed, and often these show a main orientation, which indicates an unidirectional paleocurrent ( Figure 6 ). Future works must consider this information during fi eld works, then these data can be used to paleocurrent and paleoenvironment studies. Another interesting aspect is that tentaculitoid samples are often preserved in association with other groups of organisms, such as brachiopods (Figure 7 ). This fact suggests that those organisms shared the same environment and can help in to paleoenvironment reconstitutions, although facies and structural data must be considered to corroborate this hypothesis.
A total of 317 samples were studied containing1882 specimens; 174 samples, with 777 tentaculitoids, belonged to Jaguariaíva Member and 60 samples, containing 623 specimens, belonged to São Domingos Member (Figure 8 ; Table 1 ). Still, there are 73 samples, with 482 individuals, which lack the exact outcrop. groups during several trips to the fi eld and without exact stratigraphic data. Additionally, some outcrops may have been more often visited than others. Finally, many specimens could not be identifi ed due to their poor preservation.
Considering that tentaculitoids were extinct in the Lower Carboniferous, the studied samples from Devonian of Paraná Basin represent one of the latest representatives of these organisms in the world.
This research recognized that data record from such samples, especially those collected before 90 decade, was incomplete. The only data registered are that the samples belong to Paraná State and Ponta Grossa Formation. This fact prevents detailed studies with 482 specimens, primarily because of lack of exact stratigraphic age. To prevent this problem, more strict procedures to catalog the specimens in the Paleontology Laboratory were adopted.
The samples described in this work are important for further paleontological, taphonomic, biostratigraphic, phylogenetic and taxonomic studies on Paraná Basin. As long as the newest Brazilian publications concerning tentaculitoids are from the 80's, this paper also contributes to extend the database available to those possible molluscs. 
CONCLUSIONS
The predominant genus in both members, Jaguariaíva and São Domingos, is Homoctenus. There are more tentaculitoid samples from the Jaguariaíva Member than São Domingos, nevertheless this observation can represent a sampling bias, as the material studied here was collected by different student
